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DETAILED ACTION 
Claim Rejections - 35 USC § 101 

1. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

2. Claims 13-16 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. Claims 13-16 are drawn to a computer code 
(i.e. an algorithm) not claimed as residing on a computer readable medium. Claims 13- 
16, while defining a computer program product does not define a "computer-readable 
medium" and is thus non-statutory for that reason. The examiner suggests amending 
the claims to embody the program on a "computer-readable medium" in order to make 
the claim statutory. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-16 are rejected under 35 U.S.C. 102(e) as being anticipated by Fujimori 
(08 6,783,203). 

5. Regarding Claim 1 , Fujimori disclose an image printing method for completing a 
print process of each pixel by making a plurality of main scans of a print head, which 
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prints dots on a print medium (completing dot formation on each mail scan line in 
several main scan passes) (col. 7, lines 59-67), with respect to the print medium, 
comprising: a step of assigning, to a pixel of interest (Fig. 6B, P1-P4), a pattern used to 
determine which of the plurality of main scans is used to print a dot to be printed for the 
pixel of interest (first main scan pass for ejecting small ink droplets is referred to as 
"Pass 1"; the second main scan pass for ejecting medium ink droplets as "Pass 2", and 
the third main scan pass for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31); 
and a printing step of printing a dot on the pixel of interest in the main scan determined 
by the assigned pattern (droplets ofthe small dot SD shown in FIG. 6(B), the medium 
dot MD shown in FIG. 6(D), and the large dot LD shown in FIG. 6(F) are ejected onto 
the same given main scan line) (col. 8, lines 19-31), and wherein the assignment step 
includes a step of selecting one pattern from a plurality of patterns (small dot, medium 
dot, or large dot) corresponding to each of density levels (D(S-on), D(M-on) , or D(L-on)) 
on the basis of a density level (threshold levels Th1 , Th2, or Th3) of the pixel of interest 
(odd numbered pixel location or even numbered pixel location), and assigning the 
selected pattern to the pixel of interest (set pixel pair halftone data) (Fig. 10) (col. 9, 
lines 62-67, col. 10, lines 1-36). 

6. Regarding Claim 2, Fujimori discloses An image printing method for completing a 
print process of each pixel by making a plurality of scans of a print head, which prints 
dots on a print medium (completing dot formation on each mail scan line in several main 
scan passes) (col. 7, lines 59-67), with respect to the print medium, comprising: a step 
of assigning, to each pixel, a pattern (small dot, medium dot or large dot) which 
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specifies the number of dots corresponding to a density level (Fig. 8, volume of ejected 
ink at each pixel) of the pixel and scans used to print the dots (first main scan pass for ' 
ejecting small ink droplets is referred to as "Pass 1"; the second main scan pass for 
ejecting medium ink droplets as "Pass 2", and the third main scan pass for ejecting 
large ink droplets as "Pass 3") (col. 8, lines 19-31). 

7. Regarding Claim 3, Fujimori discloses an image printing method for completing a 
print process of each pixel by making a plurality of scans of a print head, which prints 
dots on a print medium (completing dot formation on each mail scan line in several main 
scan passes) (col. 7, lines 59-67), with respect to the print medium, comprising: an 
assignment step of assigning a pattern (small dot, medium dot or large dot), used to 
determine which of the plurality of scans is used to print a dot to be printed for each 
pixel, to that pixel (first main scan pass for ejecting small ink droplets is referred to as 
"Pass 1"; the second main scan pass for ejecting medium ink droplets as "Pass 2", and 
the third main scan pass for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31); 
a generation step of generating a pattern of dots to be printed in each scan of the print 
head on the basis of the pattern assigned to the pixel (small dots SD are produced at 
only one predetermined pixel position in any given pixel pair, and each of medium dots 
MD and large dots LD is produced at only one predetermined pixel position in any given 
pixel pair) (col. 8, lines 32-50); and a step of printing dots on each pixel on the basis of 
the generated pattern (Fig. 6, droplets of the small dot SD shown in FIG. 6(B), the 
medium dot MD shown in FIG. 6(D), and the large dot LD shown in FIG. 6(F) are 
ejected onto the same given main scan line) (col. 8, lines 19-31). 
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8. Regarding Claim 4, Fujimori discloses a method, wherein a plurality of patterns 
(small dot, medium dot, or large dot) are prepared in correspondence with each of the 
density levels of the pixel (D(S-on), D(M-on), or D(L-on)), and the assignment step 
includes a step of selecting one of the plurality of patterns corresponding to a density 
level of a pixel of interest randomly or in a predetermined order in accordance with the 
density level of the pixel of interest (threshold levels Th1 , Th2, or Th3), and assigning 
the selected pattern to the pixel of interest (set pixel pair halftone data) (Fig. 10) (col. 9, 
lines 62-67, col. 10, lines 1-36). 

9. Regarding Claim 5, Fujimori discloses a method, wherein the plurality of main 
scans include both forward and backward scans of the print head (bidirectional printing), 
and a pattern corresponding to a density level of a pixel which requires to print two or 
more dots (Fig. 20, test pattern includes five linear sub-patterns) is defined so that dots 
to be printed are distributed to both the forward and backward scans (each sub-pattern 
is composed of an upper line portion UL recorded during the forward passes, and a 
lower line portion LL recorded during the reverse passes) (col. 14, lines 23-39). 

10. Regarding Claim 6, Fujimori discloses a method, wherein the plurality of scans 
include both forward and backward scans of the print head (bidirectional printing), and 
the pattern is defined so that dots to be printed are distributed to one of the forward and 
backward scans (each sub-pattern is composed of an upper line portion UL recorded 
during the forward passes, and a lower line portion LL recorded during the reverse 
passes) (col. 14, lines 23-39). 



4 
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1 1 . Regarding Claim 7, Fujimori discloses a method, wherein the plurality of patterns 
corresponding to each of density levels that the pixel can assume are assigned so that 
densities printed in forward scans become equal to densities printed in backward scans 
(relative correction value for the forward pass can be used for the reverse pass as well) 
(col. 14, lines 3-22) 

12. Regarding Claim 8, Fujimori discloses an image printing method for completing a 
print process of each pixel by making a plurality of scans of a print head, which prints 
dots on a print medium (completing dot formation on each mail scan line in several main 
scan passes) (col. 7, lines 59-67), with respect to the print medium, comprising: a step 
of assigning a pattern (small dot, medium dot or large dot), used to determine which of 
the plurality of main scans is used to print a dot to be printed for each pixel (first main 
scan pass for ejecting small ink droplets is referred to as "Pass 1"; the second main 
scan pass for ejecting medium ink droplets as "Pass 2", and the third main scan pass 
for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31), to that pixel (small dots 
SD are produced at only one predetermined pixel position in any given pixel pair, and 
each of medium dots MD and large dots LD is produced at only one predetermined pixel 
position in any given pixel pair) (col. 8, lines 32-50). 

13. Regarding Claim 9, Fujimori discloses an image processing method for 
completing a print process of each pixel by making a plurality of main scans of a print 
head, which prints dots on a print medium (completing dot formation on each mail scan 
line in several main scan passes) (col. 7, lines 59-67), with respect to the print medium, 
comprising: a step of assigning, to a pixel of interest (Fig. 6B, P1-P4), a pattern used to 
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determine which of the plurality of main scans is used to print a dot to be printed for the 
pixel of interest (first main scan pass for ejecting small ink droplets is referred to as 
"Pass 1"; the second main scan pass for ejecting medium ink droplets as "Pass 2", and 
the third main scan pass for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31, 
and wherein the assignment step includes a step of selecting one pattern from a 
plurality of patterns corresponding to each of density levels that the pixel (D(S-on), D(M- 
on) , or D(L-on)) can assume in correspondence with a density level of the pixel of 
interest (threshold levels Th1, Th2, or Th3), and assigning the selected pattern to the 
pixel of interest (set pixel pair halftone data) (Fig. 10) (col. 9, lines 62-67, col. 10, lines 
1-36). 

14. Regarding Claim 10, Fujimori discloses an image processing method for 
completing a print process of each pixel by making a plurality of scans of a print head, 
which prints dots on a print medium (completing dot formation on each mail scan line in 
several main scan passes) (col. 7, lines 59-67), with respect to the print medium, 
comprising: a step of assigning, to each pixel, a pattern (small dot, medium dot or large 
dot) which specifies the number of dots corresponding to a density level of the pixel 
(Fig. 8, volume of ejected ink at each pixel) and scans used to print the dots (first main 
scan pass for ejecting small ink droplets is referred to as "Pass 1"; the second main 
scan pass for ejecting medium ink droplets as "Pass 2", and the third main scan pass 
for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31). 

15. Regarding Claim 1 1 , Fujimori discloses a printer for forming one pixel by one or a 
plurality of dots printed by a predetermined number of head scans (completing dot 
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formation on each mail scan line in several main scan passes) (col. 7, lines 59-67), 
comprising: a memory for storing one or a plurality of patterns (Fig, 5, RAM 112) 
(storing waveform data that indicates the waveform of the common drive signal) (col. 7, 
lines 3-27), each of which indicates an order of scans that print dots for respective pixel 
values(common drive signal generator circuit is capable of selecting and generating, for 
each main scan, one of a number of common drive signal types having mutually 
different waveforms) (col. 7, lines 3-27); a generator (common drive signal generator 
circuit 110) for selecting one pattern from the one or plurality of patterns stored in said 
memory in accordance with a value of a pixel of interest, and generating binary data to 
be printed for respective scans (common drive signal generator circuit is capable of 
selecting and generating, for each main scan, one of a number of common drive signal 
types having mutually different waveforms) (col. 7, lines 3-27); and print means (Fig. 3, 
printer 20, focusing on the control circuit 40) for controlling the head to print dots for 
respective scans of the head in accordance with the binary data (control circuit 
comprises a head driver circuit for driving the print head unit to eject ink) (col. 6, lines 
30-45). 

16. Regarding Claim 12, Fujimori discloses an image recording apparatus for 

* 

completing a print process of each pixel by making a plurality of main scans of a print 
head, which prints dots on a print medium (completing dot formation on each mail scan 
line in several main scan passes) (col. 7, lines 59-67), with respect to the print medium, 
comprising: a memory for storing a plurality of patterns (Fig, 5, RAM 112) (storing 
waveform data that indicates the waveform of the common drive signal) (col. 7, lines 3- 
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27), each of which specifies the number of dots corresponding to a density level of a 
pixel, and scans used to print the dots (common drive signal generator circuit is capable 
of selecting and generating, for each main scan, one of a number of common drive 
signal types having mutually different waveforms) (col. 7, lines 3-27); assignment 
means for selecting a pattern corresponding to a density level of a pixel of interest from 
the plurality of patterns stored in said memory, and assigning the selected pattern to the 
pixel of interest (common drive signal generator circuit is capable of selecting and 
generating, for each main scan, one of a number of common drive signal types having 
mutually different waveforms) (col. 7, lines 3-27); and printing control means (control 
circuit 40) for printing dots on the pixel of interest by the scan specified by the assigned 
pattern (control circuit comprises a head driver circuit for driving the print head unit to 
eject ink) (col. 6, lines 30-45). 

17. Regarding Claim 13, Fujimori discloses a computer program product for making 
a computer generate data to be used in a printer for completing a print process of each 
pixel by making a plurality of scans of a print head, which prints dots on a print medium 
(completing dot formation on each mail scan line in several main scan passes) (col. 7, 
lines 59-67), with respect to the print medium, comprising: a code of an assignment step 
of assigning a pattern (small dot, medium dot or large dot), used to determine which of 
the plurality of scans is used to print a dot to be printed for each pixel, to that pixel (first 
main scan pass for ejecting small ink droplets is referred to as "Pass 1"; the second 
main scan pass for ejecting medium ink droplets as "Pass 2", and the third main scan 
pass for ejecting large ink droplets as "Pass 3") (col. 8, lines 19-31); and a code of a 
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generation step of generating a pattern of dots to be printed for respective scans of the 
print head on the basis of the assigned pattern (small dots SD are produced at only one 
predetermined pixel position in any given pixel pair, and each of medium dots MD and 
large dots LD is produced at only one predetermined pixel position in any given pixel 
pair) (col. 8, lines 32-50). 

18. Regarding Claim 14, Fujimori discloses a program product, wherein the code of 
the assignment step includes a step of selecting one of patterns (small dot, medium dot, 
or large dot) corresponding to a density level pixel (D(S-on), D(M-on), or D(L-on)) of a 
pixel of interest (threshold levels Th1, Th2, or Th3), and assigning the selected one 
pattern to the pixel of interest (set pixel pair halftone data) (Fig. 10) (col. 9, lines 62-67, 
col. 10, lines 1-36). 

19. Regarding Claim 15, Fujimori discloses a program product, wherein a plurality of 
patterns (small dot, medium dot, or large dot) are prepared in correspondence with each 
of the density levels of the pixel (D(S-on), D(M-on), or D(L-on)), and the code of the 
assignment step includes a step of selecting one of the plurality of patterns 
corresponding to a density level of a pixel of interest randomly or in a predetermined 
order in accordance with the density level of the pixel of interest (threshold levels Th1, 
Th2, or Th3), and assigning the selected pattern to the pixel of interest (set pixel pair 
halftone data) (Fig. 10) (col. 9, lines 62-67, col. 10, lines 1-36). 

20. Regarding Claim 16, Fujimori discloses a computer program product for making 
a computer generate data to be used in a printer for completing a print process of each 
pixel by making a plurality of scans of a print head, which prints dots on a print medium 
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(completing dot formation on each mail scan line in several main scan passes) (col. 7, 
lines 59-67), with respect to the print medium, comprising: a code of a step of assigning, 
to each pixel, a pattern (small dot, medium dot or large dot) which specifies the number 
of dots corresponding to a density level (Fig. 8, volume of ejected ink at each pixel) of 
the pixel and scans used to print the dots (first main scan pass for ejecting small ink 
droplets is referred to as "Pass 1"; the second main scan pass for ejecting medium ink 
droplets as "Pass 2", and the third main scan pass for ejecting large ink droplets as 
"Pass 3") (col. 8, lines 19-31). 

Conclusion 

21 . The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Matsubara et al. (US 5,831 ,642) discloses an ink jet recording method and 
apparatus for thinning out image date by using thinning patterns. 

Nakano et al. (US 6,053,596) discloses an ink-jet printing device including a 
recording head driven by a driving voltage waveform in a main scanning direction for 
recording an image on a recording medium fed into the printing device in a subscanning 
direction. 

Matsumoto et al. (US 6,412,902) discloses an ink jet printer including an ink jet 
printing head, having plural recording elements arranged in a main scan direction. 

Tayuki et al. (US 6,412,909) discloses printing device wherein a head comprising 
a plurality of nozzles at a predetermined pitch is used for repeated primary scanning 
and sub-canning to print images. 
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Hickman (US 6,457,806) discloses microstepping a print media transport in an 
ink-jet hard copy apparatus. 

Yoshioka (US 6,561 ,423) discloses a method and apparatus for generating 
optically readable dot image data and recording medium. 

Sato et al. (US 6,712,441) discloses a printing apparatus and method 
implementing smooth outline. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satwant K. Singh whose telephone number is (571) 
272-7468. The examiner can normally be reached on Monday thru Friday 8am - 
4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David K. Moore can be reached on (571) 272-7437. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 



you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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